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A CONSTRUCTION INCLUDING AN IMPLEMENT FOR MILKING ANIMALS 

The invention relates to a construction including 
an implement for milking animals, such as cows, equipped with 
a milking robot. 

Such implements are known. 

Generally, a construction of the above-defined type 
is provided with one or a plurality of feeding troughs, in 
which, fodder is automatically supplied to the animals to be 
milked. Supplying fodder is usually effected by means of a 
concentrate metering system on the basis of data supplied by 
an animal identification system, in which an animal reporting 
at the feeding trough receives a predetermined quantity of 
fodder. 

The invention has for its object to provide an 
implement of the type defined above, it being possible to 
control the quantity of fodder to be distributed to an 
animal . 

According to the invention, this is achieved in 
that the construction comprises a metering device for dispen- 
sing fodder, such as concentrate, as well as a computer, with 
the aid of which a feeding period is determined, the arrange- 
ment being such that a quantity of fodder to be dispensed to 
the animal is distributed uniformly or at least substantially 
uniformly over the feeding period. Using the above measuring 
device, it is possible to provide that until the end of the 
milking period a cow can always eat concentrate at leisure, 
which stimulates the milk production. In addition, it can be 
ascertained whether the animal's health has deteriorated. 
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In a preferred embodim nt according to the inven- 
tion, the measuring device comprises piezoelectric elements. 

In accordance with a further feature of the inven- 
tion, the implement comprises a feeding trough as well as one 
5 or more measuring devices for measuring the weight and/or the 

quantity of fodder in said feeding trough. 

The invention still further relates to a construc- 
tion including an implement for milking animals , such as 
cows, equipped with a milking robot, characterized in that 

10 the construction comprises a metering device for dis-pensing 

fodder, such as concentrate, as well as a computer, with the 
aid of which a feeding period is determined, the arrangement 
being such that a quantity of fodder to be dispensed to the 
animal is distributed uniformly or at least substantially 

15 uniformly over the feeding period. In accordance with a fur- 

ther feature of the invention, the feeding period is ap- 
proximately equal to the anticipated milking period for a 
relevant animal. By distributing the supply of concentrate 
uniformly over the anticipated milking period, the animal's 

20 feeling of relaxation during milking is increased. In accor- 

dance with a further feature of the invention, it is further- 
more possible for the feeding period to be approximately of 
equal length as the anticipated time required in preparation 
to milking, such as, e.g., cleaning of the teats, fitting a 

25 milking cluster, premilking, etc. In accordance with a still 

further feature of the invention, the feeding period may also 
be approximately equal to the anticipated time required for 
an after-treatment of the teats and/or udder after milking. 
In a preferred embodiment, however, the feeding period is 

30 . ... equal to the time required for the pre-treatment, the milking 
period and the after-treatment. 

To ensure that, if the feeding period for a given 
animal has not yet elapsed whilst the pre-treatment and/or 
the milking and/or the after-treatment of the animal has/have 

35 already been finished, the animal remains in the 

milking/feeding box, the implement comprises, in accordance 
with a further featur of the invention, means for enabling 
an animal to leave a jnilking/f eeding box, such as e.g. a 
computer-controlled exit door and/or expelling device, which 
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m ans are activated at least not until after th feeding 
period has ended . In accordance with a still further feature 
of the invention, if it has been established by the computer 
that the pre-treatment and/or the milking and/or the after- 
treatment has/have been finished whilst the feeding period of 
the relevant animal has not yet elapsed, the feeding period 
is adapted so as to provide that the animal receives the 
remaining quantity of fodder more rapidly. 

In accordance with a further feature of the inven- 
tion, the feeding period is automatically adjusted, after it 
has been found that prior to and/or during and/or after 
milking unwanted time delays have occurred, e.g. because an 
animal has kicked off a teat cup which has to be refitted, to 
ensure that the supply of fodder is as yet uniformly 
distributed over the remaining anticipated feeding period. By 
adjusting the feeding period, it is prevented that the entire 
portion of fodder to be dispensed is finished prematurely, 
whilst actually the animal should still be kept quiet by a 
remaining portion of fodder still to be supplied to it, so 
that the milking period can be finished in a relaxed way. In 
accordance with a feature of the invention, the metering 
device comprises means, with the aid of which always 
relatively small portions of fodder can be dispensed into the 
feeding trough. Thus, it is achieved that during the feeding 
period the animal is at her leisure and can take a bite of 
concentrate. 

In an embodiment according to the invention, the 
means, with the aid of which a relatively small portion of 
fodder can always be dispensed into the feeding trough, 
comprise a motor with a controllable number of revolutions 
and motor-driven blades. To stimulate the fodder consumption, 
the implement comprises, in accordance with a still further 
feature of the invention, a grinding device, by means of 
which the fodder, to be dispensed can be ground. The inven- 
tion, therefore, further relates to a construction including 
an implement for milking animals, such as cows, character iz d 
in that the feeding implement comprises a grinding device, by 
means of which the fodder to be supplied can be ground. In 
accordance with a further feature of the invention, the 
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grinding device is disposed near the metering device. In 
accordance with a still further feature of the invention, the 
grinding device comprises a plurality of fixed, spaced-apart 
grinding members. 

In accordance with a further feature of the inven- 
tion, the feeding trough is attached to the feeding box by 
means of a pivotal parallelogram construction. Furthermore, 
in accordance with a feature of the invention, the milking 
robot, by means of which the teat cups can automatically be 
connected to the teats of an animal to be milked, is arranged 
in or near the feeding box. In accordance with a still 
further feature of the invention, the implement comprises a 
cow identification system, with the aid of which the identity 
of the individual animals can be determined. In accordance 
with a further feature of the invention, a computer programme 
determines the quantity of fodder to be dispensed to the 
animal by the metering device per feeding period and/or per 
24 hours' period. In addition, it is possible, in accordance 
with the invention, to determine for each animal, using the 
measuring device, how much fodder the animal has consumed 
throughout the predetermined feeding period. In accordance 
with a further feature of the invention, it is determined 
after each feeding period, using the measuring device, how 
much fodder has been left behind in the feeding trough, 
whilst in the computer this quantity is deducted from the 
quantity of fodder to be supplied to a subsequent, other 
animal reporting at the feeding trough. Thus, it is prevented 
that a subsequent animal gets the fodder left behind in the 
feed trough in addition to its predetermined quantity of 

fodder. In accordance with a still further feature of the 

invention, the quantity of fodder left behind in the feeding 
trough is added to the quantity of fodder the relevant animal 
receives in one or more subsequent feeding periods. This 
achieves that during a plurality of feeding periods per 24 
hours' period the predetermined quantity of fodder for that 
24 hours' period is supplied to the relevant animal. 

In accordance with a further feature of the inven- 
tion, it is possible to set in the computer a threshold value 
which represents the difference between the quantity and/or 
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the weight of the fodder supplied during a feeding period and 
the fodder consumed by the animal, whilst, when this 
threshold value is exceeded, the computer gives a signal. The 
signal warns an operator that something may be wrong with the 
animal's health, which is advantageous in particular when a 
milking robot is used. In accordance with a characterizing 
feature of the invention, the attention signal is a light 
signal and/or a sound signal and/or a visible indication on 
a display screen and/or a print-out of an attention list of 
the computer. In accordance with a still further charac- 
terizing feature of the invention, exceeding of the threshold 
value is used to check the health of an animal, whilst, after 
the computer has found that the threshold value has been 
exceeded by a predetermined percentage, the animal is 
automatically isolated in a separate section. In the separate 
section, the animal can be checked in greater detail by a 
supervisor or a veterinary surgeon. In accordance with a 
characterizing feature of the invention, isolating the animal 
is accomplished by means of a computer-controlled gate dis- 
posed close to the feeding/milking box. 

In order to increase the rate at which the fodder 
is eaten, the feeding implement comprises, in accordance with 
the invention, means for adding a liguid, such as water, to 
the fodder. The invention, therefore, further relates to a 
construction including an implement for milking animals, such 
as cows, characterized in that the feeding implement 
comprises means for adding a liguid, such as water, to the 
fodder. The means for adding the liquid comprise, in accord- 
ance with the invention, a computer-controlled valve and a 
spraying device. -Using the spraying device, it is possible to 
moisten fodder, such as cubes of concentrate. 

In accordance with a further feature of the inven- 
tion, the spraying device may have been disposed near the 
feeding trough. 

In accordance with a still further feature of the 
invention, the milking box comprises a drinking bowl, in 
which, depending on the animal, a quantity of liquid, such as 
water and/or milk, is, supplied- The invention, therefore, 
further relates to a construction including an implement for 
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milking animals, such as cows, equipped with a milking robot, 
characterized in that the implement comprises a drinking 
bowl, in which, depending on the animal, a quantity of 
liquid, such as water and/or milk, can be supplied. In 
5 accordance with a still further characterizing feature of the 

invention, the liquid is dispensed during the anticipated 
milking period and/or pre-treatment period and/or aft r- 
treatment period. 

For a better understanding of the invention and to 
10 show how the same may be carried into effect, reference will 

now be made, by way of example, to the accompanying drawings, 
in which: 

Figure 1 is a side view of an implement for milking 
animals, including a milking robot, and a concentrat 
15 metering system including a feeding trough with a measuring 

device for measuring the quantity of fodder in the feeding 
trough; 

Figure 2 is a cut-away and enlarged detail of the 
concentrate metering system of Figure 1, and 

20 Figure 3 is a view of the concentrate met ring 

system taken on the line III-III in Figure 2. 

Figure 1 is a side view of a milking/feeding box 1 
which, includes a railing 2 disposed near the circumference of 
an animal 3 during its stay in the milking/feeding box 1. The 

25 railing 2 includes two uprights 4, between which there are 

two cross-beams 5 which are arranged remotely from and 
parallel to one another. At one side of the milking/feeding 
box, a milking robot 6 is attached to the cross-beams 5. The 
milking robot 6 comprises a robot arm 7 having at its end 

30 teat cups 9 supported by a carrier 8. The robot arm 7 further 

accomodates near the teat cups 9 a sensor 10, with the aid of 
which the position of the teats of an animal can be deter- 
mined. The sensor may be constituted by a laser sensor. By 
means of (non-shown) cylinders, the robot arm 7 can be moved 

35 in the vertical direction as well as in a horizontal plane. 

The cylinders may be constituted by pneumatic or hydraulic 
cylinders, or the robot arm may be moved by means of electric 
motors. Furthermore, on the robot arm 7 there is disposed a 
vertical support 11 which is connect d to a parallelogram 
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construction 12. The other end of the parallel ogram struc- 
ture 12 is connected to a likewise vertically extending 
supporting beam 13, which is provided at both ends with a 
pair of roller elements 14. The vertically extending support- 
ing beam 13 is arranged by means of the roller elements 14 
between the cross-beams 5 of the railing 2. Using a (non- 
shown) electric motor, the robot arm 7 can be moved in the 
lengthwise direction of the cross-beam 5. 

Near the leading side of the milking/feeding box 1, 
a feeding trough 15 is attached to the upright 4. The feeding 
trough 15 is connected to the upright 4 by means of a paral- 
lelogram construction 16. At its bottom side, the feeding 
trough 15 is supported by a supporting beam 17. In addition* 
arranged between the supporting beam 17 and the bottom side 
of the feeding trough 15 there is a measuring device 18, with 
the aid of which the weight of the feeding trough 15 and its 
contents can be determined. In the present embodiment, the 
measuring device 18 comprises a piezoelectric element. Fur- 
thermore, at the exterior side of the milking/feeding box 1, 
a drinking bowl 19 is attached to the upright 4. Near the 
upper side of the feeding trough, a computer-controlled 
spraying device 20 is further attached to the upright 4, with 
the aid of which the fodder present in the feeding trough 15 
can be moistened with a liquid, such as water. A metering 
device 21 for dispensing fodder into the feeding trough 15, 
such as concentrate, is attached over the feeding trough 15 
to the upright 4. The metering device 21 includes a hopper 22 
for the fodder. Against the outer wall of the hopper 22 there 
is attached a receiver 23 which is part of a (non-shown) cow 
identification system. The receiver 23 can receive signals 
from a transmitter 24, which by means of a collar 25 is 
placed around the neck of an animal. 

Figures 2 and 3 illustrate in greater detail a 
concentrate metering device 21. At its bottom side, the 
hopper 22 has an aperture 26 to which a metering mechanism 27 
is contiguous. The metering mechanism 27 comprises a blade 
wheel 29 accomodated in a cylindrical housing 28 and a 
computer-controlled metering slide 30 accomodated in the wall 
of the cylindrical housing 28. In addition, provided near the 
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bottom side of the metering slide 30 there is a grinding 
device 31, with the aid of which the fodder measured out by 
the metering mechanism 27 can be ground. The ground fodder 
leaves the grinding device 31 via an aperture 37 and drops 
5 into the feeding trough 15. The grinding device 31 includes a 

second cylindrical housing 32 which accomodates a drivable 
shaft 33, on which spaced-apart knives 34 are fitted. Knives 
35 , which are likewise spaced apart from each other and are 
in a fixed position, are attached to the interior wall of the 

10 second cylindrical housing 32. During grinding of the fodder, 

the motor-driven knives 34 pass between the knives 35 secured 
on the second cylindrical housing, as a result of which the 
fodder is ground. Both the fixed knives 35 and the drivable 
knives 34 are of a curved and moon-shaped design. Arranged at 

15 the exterior side of the two cylindrical housings 28 and 32 

there are arranged electric motors 36, whose number of 
revolutions can be made variable under the control of a 
computer. The electric motors 36 drive the blade wheel 29 and 
the rotatable knives 34, respectively • 

20 The above-described construction including an 

implement for milking animals operates as follows: 

After an animal 3 has entered via a (non-shown) 
entrance door, the milking/feeding box 1 and the transmitter 
24 has come within the receiving range of the receiver 23, 

25 the animal 3 is automatically identified by the cow iden- 

tification system. In addition, for each animal it can be 
stored in the computer how much fodder the relevant animal 
receives per feeding period. The quantity of fodder to be 
supplied can be made to depend, in the computer, on the stage 

30 of the lactation period the animal is in. In the computer 

there is defined for each animal the relationship between the 
productivity of the animal and the related fodder con- 
sumption. Thereafter, using the computer, it is computed how 
much fodder the concentrate metering system 21 is to deposit 

35 per unit of time in the feeding trough 15 during the milking 

period, so as to provide that the quantity of fodder to be 
dispensed is distributed uniformly or at least substantially 
uniformly over the feeding period. The fodder doses deposited 
in the feed through 15 are measured such that the animal 3 
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can always eat some fodder during the feeding period in the 
milking/feeding box. Since the animal 3 remains quiet during 
eating, it is possible for the sensor 10 to determine with 
great precision the position of the teats of the animal to be 
milked, and the teat cups 9 can be connected relatively 
quickly to the teats of the animal. 

Using the measuring device 18, it is further 
determined how much fodder the relevant animal has consumed 
during the feeding period. If after the feeding period it is 
found that the animal has left fodder behind in the feeding 
trough, this quantity is stored in the computer in the file 
of the relevant animal as still owing to it and this quantity 
can optionally be added in one or more subsequent feeding 
periods. If thereafter another animal reports at the milk- 
ing/feeding box 1, then in the computer the quantity of 
fodder left behind in the feeding trough 15 is deducted from 
the quanity of fodder to be supplied to the relevant animal. 
In a further (non-shown) embodiment, the feeding trough may 
include means, with the aid of which the feeding trough 15 
can automatically be emptied before a further animal enters 
the milking/feeding box 1. Stored in the (non-shown) computer 
there is also a threshold value, which can be set by an 
operator and which represents the difference between the 
quantity and/or the weight of the fodder dispensed to and 
consumed by the animal during the feeding period. When this 
threshold value is exceeded, the computer outputs a signal. 
An operator can then be notified by means of a (non-shown) 
attention list print-out of the computer that one or more 
animals show deviations in the. fodder consumption. In ad- 
dition, a second threshold value may have been stored in the 
computer, which value implies that the said first threshold 
value has been exceeded by a predetermined percentage. If the 
second threshold value is exceeded, the relevant animal is 
automatically isolated by means of a (non-shown) computer- 
controlled gate in a (non-shown) separate section. 

To stimulate the consumption rate of the fodder, 
e.g. with highly productive animals, which must take in much 
fodder in a relatively short period of time, the electric 
motor 36 of the grinding device 31 is energized with the aid 
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of the comput r, so that fodd r delivered by the blade wh el 
29 to the grinding device 31 is ground. The fodder, ground or 
not ground , can optionally be moistened by means of the 
computer-controlled spraying device 20 so as to increase in 
this manner the rate of consumption still further. As the 
number of revolutions of the electric motor 36 driving the 
blade wheel 29 is variable , it is possible to effect a v ry 
accurate, optionally continuous metering of the fodder in the 
feeding trough 15. 

In addition, a computer-controlled drinking bowl, 
such as the drinking bowl 19, may be placed in or at the 
milking/feeding box 1, with the aid of which liquid, such as 
water and/or milk, can be supplied depending on the animal 
(Figure 1). Furthermore, the liquid and/or (concentrated) 
fodder can preferably be supplied during the anticipated 
milking period and/or pre-treatment period and/or after- 
treatment period. Thus, it is possible to adapt the feeding 
and/or drinking period when it is found that the teat cups 9 
cannot be fitted on the teats of an animal in the anticipated 
period of time, or when the animal kicks off one or more teat 
cups and the milking cluster is to be connected again. 

The invention is not limited to the features 
described in the foregoing, but also relates to all the 
features shown in the drawings . 
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CLAIMS 

1- A construction including an implement for milking 
animals , such as cows, equipped with a milking robot (6), 
characterized in that the construction comprises a metering 
device (21) for dispensing fodder, such as concentrate, as 
well as a computer, with the aid of which a feeding period 
can be determined, the arrangement being such that a quantity 
of fodder still to be dispensed to the animal is distributed 
uniformly or at least substantially uniformly over the 
feeding period. 

2 - A construction including an implement for milking 
animals, such as cows, equipped with a milking robot (6), 
characterized in that the implement comprises a feeding 
trough (15) as well as one or more measuring devices (18) for 
measuring the weight and/or the quantity of fodder in said 
feeding trough (15). 

3 * A construction as claimed in claim 2, characterized 

in that the measuring device (18) comprises piezoelectric 
elements . 

4 * A construction as claimed in claim 2 or 3, charac- 

terized in that the construction comprises a metering device 
(21) for dispensing fodder, such as concentrate, as well as a 
computer, with the aid of which a feeding period can be 
determined, the arrangement being such that a quantity of 
fodder to be dispensed to the animal is distributed uniformly 
or at least substantially uniformly over the feeding period. 
5. A construction as claimed in claim 1 or 4, characterized 
in that, on the basis of the feeding period, the computer 
applies a signal to the metering device (21 ) , with the aid of 
which the metering device (21) is automatically adjusted. 
6 * A construction as claimed in any one of claims 1, 4 

or 5, characterized in that the feeding period is ap- 
proximately equal to the anticipated milking period of a 
relevant animal. 

A construction as claimed in any one of the 
preceding claims, characterized in that the feeding period 
can be adapted to tfce anticipated, required time for 
preparing the milking operation, such as e.g. cleaning of the 
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teats, connecting the teat cups to the t ats, premilking, 
etc. 

8. A construction as claimed in any one of the 
preceding claims, characterized in that the feeding period 

5 can be adapted to the anticipated, required time for after- 

treatment of the teats and/or the udder after milking. 

9. A construction as claimed in any one of the 
preceding claims, characterized in that the implement 
comprises means for enabling an animal to leave a 

10 milking/feeding box, such as e.g. a computer-controlled exit 

' door and/or expelling device, which means are activated at 
least not until after the feeding period has ended. 

10. A construction as claimed in claim 9, characterized 
in that, if it has been established by the computer that the 

15 pre-treatment and/or the milking and/or the after-treatment 

has/have been finished whilst the feeding period of the 
relevant animal has not yet elapsed, the feeding period is 
adapted so as to provide that the animal receives the 
remaining quantity of fodder more rapidly. 

20 11. A construction as claimed in any one of the 

preceding claims, characterized in that the feeding period is 
automatically adjusted, after it has been found that prior to 
and/or during and/or after milking unwanted time delays have 
occurred, e.g. because an animal has kicked off a teat cup 

25 which has to be refitted, so that the fodder is as yet 

uniformly distributed over the remaining anticipated feeding 
period. 

12. A construction as claimed in any one of the 
preceding claims, characterized in that the metering device 

30 (21) comprises means (27), wit h the aid of which always 

relatively small portions of fodder are dispensed in the 
feeding trough (15). 

13. A construction as claimed in claim 12, charac- 
terized in that the means comprise a motor (36) having a 

35 controllable number of revolutions and blades (29) driven by 

said motor (36) . 

14. A construction as claimed in any one of the 
preceding claims, characterized in that the implement 
comprises a grinding device (31), by means of which the 
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10 



fodd r to be dispensed can be ground. 

15 • A construction as claimed in claim 14, charac- 

terized in that the grinding device (31) is disposed near the 
metering device (21). 

16 • A construction as claimed in claim 14 or 15, 
characterized in that the grinding device (31) comprises a 
plurality of fixed, spaced-apart grinding members (34, 35). 

17 • A construction as claimed in any one of the 
preceding claims, characterized in that the feeding trough 
(15) is attached to a feeding box (1) by means of a pivotal 
parallelogram construction (16). 

18 * A construction as claimed in any one of the 
preceding claims, characterized in that a milking robot (6) 
is arranged in or near the feeding box (1). 

15 19 • A construction as claimed in any one of the 

preceding claims, characterized in that the implement 
comprises a cow identification system. 

20 • A construction as claimed in any one of the 
preceding claims, characterized in* that in a computer it is 
determined for each animal individually how much fodder is to 
be dispensed by the metering device (21) per feeding period 
and/or per 24 hours' period. 

21 • A construction as claimed in any one of the 
preceding claims, characterized in that, using the measuring 

25 device (18), it is measured how much fodder the relevant 

animal has consumed over a predetermined feeding period. 
22 • A construction as claimed in claim 21, charac- 

terized in that it is determined after each feeding period, 
using the measuring device (18), how much fodder has been 
left behind in the feeding through (15), and that the com- 
puter deducts this quantity from the quantity of fodder to be 
supplied to a subsequent, other animal reporting at the 
feeding trough (15). 

23 * A construction as claimed in claim 22, charac- 
35 terized in that the quantity of fodder left behind in the 

feeding trough (15) is added to the quantity of fodder the 
relevant animal receives in one or more subsequent feeding 
periods . 

24 • A construction as claimed in any one of claims 21 
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30 
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to 23, characterized in that it is possibl to set in the 
computer a threshold value which represents the difference 
between the quantity and/or the weight of the fodder suppli d 
during a feeding period and the fodder consumed by the 
5 animal, whilst, when this threshold value is exceeded, the 

computer gives a signal. 

25. A construction as claimed in claim 24, charac- 
terized in that the signal is in the form of a light signal 
and/or a sound signal and/or a message on a display screen 

10 and/or an attention list print-out of the computer. 

26. A construction as claimed in any one of claims 21 
to 25, characterized in that exceeding of the threshold value 
is used to check the health of an animal, and that, after the 
computer has found that the threshold value has been exceeded 

15 by a predetermined percentage, the animal is automatically 

isolated in a separate section, 

27. A construction as claimed in claim 26, charac- 
terized in that separating an animal is effected by means of 
a computer-controlled gate arranged near the feeding/milking 

20 box (1). 

28. A construction as claimed in any one of the 
preceding claims, characterized in that the feeding device 
comprises means for adding a liquid to the fodder. 

29. A construction as claimed in claim 28, charac- 
25 terized in that the means for adding the liquid comprise a 

computer-controlled valve and/or a spraying device (20). 

30. A construction as claimed in claim 29, charac- 
terized in that the spraying device (20) is arranged near the 
feeding trough (15). 

.3.0_ .. _ 31. A construction as claimed in any one of the 

preceding claims, characterized in that the milking box (1) 
comprises a drinking bowl (19), in which, depending on an 
animal, a quantity of liquid, such as water and/or milk, can 
be supplied. 

35 32. A construction as claimed in claim 31, charac- 

terized in that the liquid is supplied together with con- 
centrate. 

33. A construction as claim d in any one of the 

preceding claims, characterized in that the duration of the 
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feeding period is controllable. 

34. A construction as claimed in any one of claims 31 
to 33, characterized in that the liquid is supplied during 
the anticipated milking period and/or pre-treatment period 
and/or after-treatment period. 

35. A construction as claimed in one or more of the 
preceding claims, and/or as described and illustrated in the 
accompanying description and drawings. 
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